Biphasic changes in hypothalamo-pituitary-adrenal function during the early recovery period after major abdominal surgery.
Regulatory mechanisms of the hypothalamo-pituitary-adrenal (H-P-A) axis during and after major abdominal surgery were studied in a group of patients who underwent upper abdominal surgery. We first examined the general profile of the changes of the H-P-A axis from the day before surgery to the seventh day after surgery. On the day of surgery, plasma levels of CRH, ACTH, and cortisol were all significantly elevated after skin incision (phase I). During the next 2 days, plasma cortisol levels remained significantly elevated, and the both plasma CRH and ACTH levels were suppressed below the control levels obtained on the day before surgery (phase II). Several additional studies, carried out to analyze the mechanism that maintains the high plasma cortisol levels, revealed the following features of the H-P-A axis during phase II. Plasma free cortisol levels in this phase were higher than those during the preoperative period. The exogenously administered hydrocortisone clearance rate in phase II did not differ from that observed on the day before surgery. Dexamethasone administration resulted in a decrease in plasma cortisol levels similar to that observed preoperatively. Conversely, the ACTH-stimulated cortisol increase was significantly greater in phase II than that observed preoperatively. These results suggest that during and after major surgical stress, the H-P-A axis undergoes a biphasic change in the pattern of the stress response and during the second phase, not the continuous hypothalamo-pituitary drive but the increased adrenal responsiveness to ACTH is responsible at least in part for maintaining the elevated plasma cortisol level.